A rapid method for initial quantitative estim ation o f the phosphate present in com pound containing a carbon-phosphorus bond is described.
Introduction
D uring the last two decades it was progressively established that am inoalkylphosphonic acids, as building stones o f lipid and protein m olecules, are m uch m ore w idespread in nature than previously recognized. In addition, accum ulating evidence has revealed a m ultilateral connection betw een th e ir natural occurrence and biological significance [ 1] .
So far, the qualitative and quan titativ e d e te r m ination o f phosphono com pounds in the presence o f phospho-derivatives is based on the chem ical stability o f the C -P bond, w hich cannot be broken down by prolonged heating w ith m ineral acids [2, 3] . A albers and Bieber [4] have show n th a t even prolonged treatm ent at 160°C w ith concentrated sulphuric acid in conjunction w ith H 20 2, according to Bartlett [5] , is not effective in digesting phosphonates to orthophosphate. Accordingly, the p h o s phonate content may be calculated as the difference between total phosphorus and o rth o p h o sp h atephosphorus liberated according to Bartlett.
However, the phosphonates vary in stability to H 2S 0 4, especially w hen H 20 2 is added 
Experimental

Lipid samples
C hrom atographically p u re egg p h o sp h a tid y l choline was p rep ared by extraction o f egg yolk according to Bligh and D yer [9] , rem oval o f n eutral lipids according G alanos and K apoulas [10] and silicic-acid colum n chrom ato g rap h ic fractio n atio n of the phospholipid fraction. P ure sphingo-pho sphonolipids o f Pelagia noctilucab w ere isolated by extraction (9), followed by silicic-acid colum n chrom atographic fractionation ( 1 1 , 16) and fu rth e r purification via alkaline hydrolysis (12) . A E P a was purchased from Sigma.
Reagents
D eionized distilled w ater is used th ro u g h o u t to bring solutions to volume. All glassw are is cleaned with nitric acid to elim inate co n tam in ativ e p h o s phates 2. Prepare two reagents blanks w ith 0.5 ml 72% HC104 the first and 0.5 ml 10 n H 2S 0 4 the second. Prepare also two sets o f tubes for standards, set (I), set (II), add 0.5 ml 72% H C 104 in each tube o f set I and 0.5 ml 10 N H 2S 0 4 in each tube o f set II.
3. Heat all test tubes at 1 6 0°C -1 7 0°C (sand bath) for 3 h. then let them cool to am bient te m p er ature.
4. Add to each one of the standard tubes 1 ml o f the appropriate phosphate solution, containing l -4 p g P and to all the other tubes 1 ml o f w ater. Mix well the contents o f all tubes, add 3 ml 0.4% am m onium m olybdate and m ix again. 
Results and Discussion
The novel m odifications in the devised present m ethod may be sum m arized as follows:
1. Conversion o f n o n -phosphonate P to inorganic phosphate is quantitatively effected by h eatin g at 160-170 °C with concentrated su lp h u ric acid alone, w ithout further treatm ent w ith ad d itio n al hydrogen peroxide to decolorize the digest.
2. The phosphom olybdenum blue color at th e final step is extracted w ith ethyl acetate for m e a suring its optical density.
3. Separate calibration curves are used for th e sulphuric and perchloric acid digests respectively. By applying the m ethod described above on purified egg phosphatidyl choline it was show n th a t 3-h digestion at 1 6 0 -1 7 0 °C w ith su lp h u ric acid alone is effective for the q u an titativ e conversion o f phospholipid-P to inorganic phosphate.
Extraction o f the blue color in an organic solvent overcomes the problem o f incom plete decolorisation. It has been used in the past for o th er reasons in conjunction with isobutanol [13] , iso b u tan o l-b enzene 1:1 [14] or butyl acetate [15] . Ethyl acetate was preferred in the present m ethod because it is less toxic (com pared w ith the iso b u ta n o l-b e n z e n e m ixture), less expensive than butyl acetate and m ore com m on as a laboratory reagent. As show n in Finally, long experience had in d icated th a t th e calibration curves obtained according to the B artlett procedure and to its m odifications using p erch lo ric instead sulphuric acid (at the sam e final n o rm ality ) are different. This difference was found even greater by extracting the blue color in o rg an ic solvents. The separate calib ratio n curves d escrib ed in the present m ethod overcom e effectively this problem.
The m ethod described above w ere checked on pure phosphatidylcholine (egg), sp h in g o -p h o sphonolipids (P. n o c tilu c d ) and AEP co n tain in g phosphonate-P 0%, 100% and 100% o f to ta l-P re spectively. These sam ples, as well as th e ir artificial mixtures with p hosphonate-P content in the range 10-90%, were analyzed by the m eth o d o f A albers and Bieber [4] and by the present p ro ced u re. T he latter yielded always satisfactory results, w hereas values obtained by the A alb e rs-B ie b e r m eth o d were less reproducible (especially in sam ples o f no or low phosphonate content), for reasons alread y mentioned.
In conclusion, the m ethods proposed h erein o v er come effectively most o f com m on unforeseen sources o f inacurracy.
